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Abstract. To classify the finite dimensional pointed Hopf algebras with Weyl group G of Es, we obtain 
the representatives of conjugacy classes of G and all character tables of centralizers of these representatives 
by means of software GAP. In this paper we only list character table 65-94. 
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0. Introduction 



< 

(-h [This article is to contribute to the classification of finite-dimensional complex pointed Hopf algebras with 
"^Veyl groups of E 8 . Many papers are about the classification of finite dimensional pointed Hopf algebras, for 

gxample, [A"598l [A^02l lA"500l IXS051 IBeOfil I AHS081 IAC1031 lA"F"Zl [A^07l iGrOOl lFa07l lAToBI lA"F07l IZZCl IZC] . 
L — i In these research ones need the centralizers and character tables of groups. In this paper we obtain the 
^Representatives of conjugacy classes of Weyl groups of Eg and all character tables of centralizers of these 

Representatives by means of software GAP. In this paper we only list character table 65-94. 
( ^L J By the Cartan-Killing classification of simple Lie algebras over complex field the Weyl groups to be 
Considered are W{Ai), (I > 1); W(Bi),(l > 2); W(Q), (I > 2); W(D{),(1 > 4); W{Ei),(8 > I > 6); 
<>k(F l ),(l = 4);W(Gi),(l = 2). 

I It is otherwise desirable to do this in view of the importance of Weyl groups in the theories of Lie 
Q^roups, Lie algebras and algebraic groups. For example, the irreducible representations of Weyl groups were 
C^btained by Frobenius, Schur and Young. The conjugace classes of W{F±) were obtained by Wall [Wa63 and 

K?ts character tables were obtained by Kondo [Ko65j . The conjugace classes and character tables of W(E e ), 
^^(£7) and W(E%) were obtained by Frame |Fr51| . Carter gave a unified description of the conjugace classes 

^jjf Weyl groups of simple Lie algebras |Ca72] . 

_ _ 1 

1. Program 

By using the following program in GAP, we obtain the representatives of conjugacy classes of Weyl groups 
of Eq and all character tables of centralizers of these representatives. 
gap> L:=SimpleLieAlgebra("E" ,6,Rationals);; 
gap> R:=RootSystem(L);; 
gap> W:=WeylGroup(R);Display(Order(W)); 
gap > ccl:=ConjugacyClasses(W);; 
gap> q:=NrConjugacyClasses(W);; Display (q); 
gap> for i in [l..q] do 

> r:=Order(Representative(ccl[i]));Display(r);; 

> od; gap 

> sl:=Representative(ccl[l]);;cenl:=Centralizer(W,sl);; 
gap > ell : = Conj ugacy Classes (cenl ) ; 

gap> sl:=Representative(ccl[2]);;cenl:=Centralizer(W,sl);; 
gap > cl2 : = Conj ugacy Classes (cenl ) ; 

gap> si :=Representative(ccl[3] ) ; ;cenl :=Centralizer (W,sl) ; ; 
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gap> sl:=Representative(ccl[4]);;cenl:=Centralizer(W,sl);; 
gap> cl4:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[5]);;cenl:=Centralizer(W,sl);; 
gap > cl5 : = Conj ugacy Classes (cen 1 ) ; 

gap> sl:=Representative(ccl[6]);;cenl:=Centralizer(W,sl);; 
gap > cl6 : = Conj ugacy Classes (cen 1 ) ; 

gap> sl:=Representative(ccl[7]);;cenl:=Centralizer(W,sl);; 
gap> cl7:=ConjugacyClasses(cenl); 

gap> si :=Rcpresentativc(ccl[8] ) ; ;cenl :=Centralizer (W,sl) ; ; 
gap > cl8 : = Conj ugacy Classes (cen 1 ) ; 

gap> sl:=Representative(ccl[9]);;cenl:=Centralizer(W,sl);; 
gap > cl9 : = Conj ugacy Classes (cen 1 ) ; 

gap> sl:=Representative(ccl[10]);;cenl:=Centralizer(W,sl);; 
gap> ell : = Conj ugacy Classes (cenl ) ; 

gap> sl:=Representative(ccl[ll]);;cenl:=Centralizer(W,sl);; 
gap> ell 1 : = Conj ugacy Classes (cenl ) ; 

gap> sl:=Representative(ccl[12]);;cenl:=Centralizer(W,sl);; 
gap> cl2:=ConjugacyClasses(cenl); 

gap> sl:=Representativc(ccl[13]);;cenl:=Centralizer(W,sl);; 
gap > ell 3 : = Conj ugacy Classes (cenl ) ; 

gap> sl:=Representative(ccl[14]);;cenl:=Ccntralizcr(W,sl);; 
gap > ell 4 : = Conj ugacy Classes (cenl ) ; 

gap> sl:=Representative(ccl[15]);;cenl:=Centralizer(W,sl);; 
gap> cll5:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[16]);;cenl:=Centralizer(W,sl);; 
gap > ell 6 : = Conj ugacy Classes (cenl ) ; 

gap> sl:=Representative(ccl[17]);;cenl:=Centralizer(W,sl);; 
gap> cll7:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[18]);;cenl:=Centralizer(W,sl);; 
gap > ell 8 : = Conj ugacy Classes (cenl ) ; 

gap> sl:=Representative(ccl[19]);;cenl:=Centralizer(W,sl);; 
gap> ell 9 : = Conj ugacy Classes (cenl ) ; 

gap> si :=Representative(ccl[20] ) ; ;cenl :=Centralizer(W,sl) ; ; 
gap> cl20:=Conj ugacy Classes (cenl ) ; 

gap> sl:=Representative(ccl[21]);;cenl:=Centralizer(W,sl);; 
gap > cl2 1 : = Conj ugacy Classes (cenl ) ; 

gap> si :=Representative(ccl[22] ) ; ;cenl :=Centralizer(W,sl) ; ; 
gap> cl22:=Conj ugacy Classes (cenl ) ; 

gap> si :=Represcntativc(ccl[23] ) ; ;cenl :=Centralizer(W,sl) ; ; 
gap > cl23:=Conj ugacy Classes (cenl ) ; 

gap> sl:=Representative(ccl[24]);;cenl:=Centralizer(W,sl);; 

> cl24:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[25]);;cenl:=Centralizer(W,sl); 
gap > cl2 5 : = Conj ugacy Classes (cenl ) ; 
gap> for i in [l..q] do 

> s:~Representative(ccl[i]);;cen:=Centralizer(W,s);; 

> char:=CharacterTable(cen);;Display (cen) ;Display (char); 
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> od; 

The programs for Wcyl groups of E7, Es, F4 and G2 are similar. 



2. E s 



The generators of G S65 are: 
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/c 


B 


(26) 
X65 
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-/D 


B 


B 


-/C 


-/C 


B 


1 


1 


-/B 


-/B 


-/A 


-/A 


-B 


/D 


/D 


-D 


-D 


A 


A 


/D 


C 


(27) 
X65 


-C 


/D 


-/B 


C 


C 


-/D 


-/D 


C 


1 


1 


-/C 


-/C 


-/A 


-/A 


-C 


/B 


/B 


-B 


-B 


A 


A 


/B 


D 


(28) 
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-/B 


C 


-D 


/B 


/B 


-C 


-C 


/B 


1 


1 


-B 


-B 


-A 


-A 


-/B 


D 


D 


-/D 


-/D 


/A 


/A 


D 


/C 


(31) 
X65 


-/D 


-B 


-C 


-/D 


-/D 


-B 


-B 


-/D 


1 


1 


-D 


-D 


-A 


-A 


-/D 


-C 


-C 


-/C 


-/C 


-/A 


-/A 


-C 


-/B 


(32) 
X&S 


-/C 


-D 


-B 


-/C 


-/C 


-D 


-D 


-/C 


1 


1 


-C 


-C 


-A 


-A 


-/C 


-B 


-B 


-/B 


-/B 


-/A 


-/A 


-B 


-/D 


(33) 
X 6 5 


-/B 


-C 


-D 


-/B 


-/B 


-C 


-C 


-/B 


1 


1 


-B 


-B 


-A 


-A 


-/B 


-D 


-D 


-/D 


-/D 


-/A 


-/A 


-D 


-/C 


(34) 
X 6 5 
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-/B 


-/C 


-D 


-D 


-/B 
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-A 
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-C 
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30 










40 








(36) 


-C 


-/D 


-/B 


-C 


-C 


-/D - 


/D 


-C 1 1 


-/C 


-/C -/A 


-/A -C 


-/B -/B 


-B 


-B -A -A 


-/B -D 


(37) 
X65 




1 


2 




-2 


-1 




1 -1 . 


-1 


-1 


2 


-2 


-1 


-2 


1 


(38) 
X65 




-1 


2 




2 


-1 




-1 -1 . 


-1 


-1 


2 


2 


-1 


2 


-1 


(39) 
X65 




-/A 


-/E 




E 


/A 




-A -1 . 


/A 


-1 


-E 


• /E 


A 


-2 


-/A . 


("401 
A65 




-A 


-E 




/E 


A 




-/A -1 . 


A 


-1 


• -/E 


E 


/A 


-2 


-A 


(41 ) 




-D 


-/F 




H 


D 




-/C -1 . 


C 


A 


-H 


• /F 


/B 


. . /E 


-B 


(42) 
X65 




-C 


-/G 




F 


C 




-/B -1 . 


B 


A 


-F 


. /G 


/D 


. . /E 


-D 


(43) 
X65 




-B 


-/H 




G 


B 




-/D -1 . 


D 


A 


-G 


• /H 


/C 


. . /E 


-C 


(44) 

x« 




-/B 


-H 




/G 


/B 




-D -1 . 


/D 


• /A 


. -/G 


H 


C 


E 


-/C . 


(45) 
X65 




-/C 


-G 




/F 


/C 




-B -1 . 


/B 


• /A 


• 7F 


G 


D 


E 


-/D . 


(46) 
X65 




-/D 


-F 




/H 


/D 




-C -1 . 


/c 


• /A 


• -/H 


F 


B 


E 


-/B • 


(47) 
X65 




/A 


-/E 




-E 


/A 




A -1 


/A 


-1 


-E 


-/E 


A 


2 


/A • 


, (48) 

Xes 




A 


"E 




-/E 


A 




/A 1 

/A -1 • 


A 


-1 


-/E 


TJ 1 


/ A 

/A 


2 


A 


(49) 

Xes 




D 






-H 


D 




I i 

/C -1 . 


C 


A 


-H 


-/F 


/B 


• -/E 


B 


(50) 
X65 




C 


-/G 




-F 


C 




/B -1 . 


B 


A 


-F 


-/G 


/D 


• -/E 


D 


(51) 

Xes 




B 


-/H 




-G 


B 




/D -1 . 


D 


A 


-G 


• 7 H 


/c 


• "/E 


C 
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Xes 




/B 


-H 
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/B 




D -1 


/D 


/ A 

/A 
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c 


-E 


/C . 
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/ A 
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D 
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C -1 
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/A 


/TT 
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B 
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(10) 
X65 


C 


-/C 


-C 


A 


C 


-/B 


-/A 


-D 
















(11) 

Xes' 


D 


-/D 


-D 


A 


D 


-/C 


-/A 


-B 
















(12) 

Xes' 


/B 


-B 


-/B 


/A 


/B 


-D 


-A 


-/C 
















Xes' 


/D 


-D 


-/D 


/A 


/D 


-C 


-A 


-/B 
















(14) 
X65 


/c 


-C 


-/C 


/A 


/C 


-B 


-A 


-/D 
















(15) 

Xes 


-/B 


-B 


-/B 


-/A 


-/B 


-D 


-A 


-/C 
















Xes' 


-/D 


-D 


-/D 


-/A 


-/D 


-C 


-A 


-/B 
















(17) 
X65 


-/C 


-C 


-/C 


-/A 


-/C 


-B 


-A 


-/D 
















(18) 

Xes 


-B 


-/B 


-B 


-A 


-B 


-/D 


-/A 


-C 
















(19) 
X65 


-C 


-/C 


-C 


-A 


-C 


-/B 


-/A 


-D 
















X65 


-D 


-/D 


-D 


-A 


-D 


-/C 


-/A 


-B 
















(21) 
X65 


A 


-/A 


-A 


-1 


A 


-/A 


1 


-A 
















Xef 


/A 


-A 


-/A 


-1 


/A 


-A 


1 


-/A 
















Xef 


-A 


-/A 


-A 


1 


-A 


-/A 


1 


-A 
















(24) 

Xes 


-/A 


-A 


-/A 


1 


-/A 


-A 


1 


-/A 
















(25) 
X65 


B 


-/B 


-B 


A 


B 


-/D 


-/A 


-C 
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SHOUCHUAN ZHANG, PENG WANG, JING CHENG, HUI YANG 





50 


(261 


C 


-/C 


-C 


A 


C 


-/B 


-/A 


-D 


(27) 
X65 


D 


-/D 


-D 


A 


D 


-/C 


-/A 


-B 


(28) 


/B 


-B 


-/B 


/A 


/B 


-D 


-A 


-/C 


(29) 
X65 


/D 


-D 


-/D 


/A 


/D 


-C 


-A 


-/B 


v l ; 
A65 


/c 


-C 


-/C 


/A 


/c 


-B 


-A 


-/D 


f31 1 


-/B 


-B 


-/B 


-/A 


-/B 


-D 


-A 


-/C 


(32) 
X65 


-/D 


-D 


-/D 


-/A 


-/D 


-C 


-A 


-/B 


(33) 

x« 


-/C 


-C 


-/C 


-/A 


-/C 


-B 


-A 


-/D 


C34) 

x« 


-B 


-/B 


-B 


-A 


-B 


-/D 


-/A 


-C 


(35) 
X65 


-C 


-/C 


-C 


-A 


-C 


-/B 


-/A 


-D 


(36) 
X65 


-D 


-/D 


-D 


-A 


-D 


-/C 


-/A 


-B 


(37) 
X65 


-2 


2 


-1 


1 


1 


2 


2 


2 


("381 
X65 


2 


2 


-1 


-1 


-1 


2 


2 


2 


XeT 


E 


-/E 


A 


1 


-A 


-/E 


2 


-E 


(40) 
X65 


/E 


-E 


/A 


1 


-/A 


-E 


2 


-/E 


(41) 

Xm 


G 


-/G 


/D 


-/A 


-/D 


-/H 


-E 


-F 


(421 

xS' 


H 


-/H 


/c 


-/A 


-/C 


-/F 


-E 


-G 


(43) 

Xw 


F 


-/F 


/B 


-/A 


-/B 


-/G 


-E 


-H 


(44) 
X65 ) 


/F 


-F 


B 


-A 


-B 


-G 


-/E 


-/H 


(451 

XeT 


/H 


-H 


C 


-A 


-C 


-F 


7E 


-/G 


(46) 
X65 


/G 


-G 


D 


-A 


-D 


-H 


-/E 


-/F 


X65 


-E 


-/E 


A 


-1 


A 


-/E 


2 


-E 


(48) 
X65 


-/E 


-E 


/A 


-1 


/A 


-E 


2 


-/E 




-G 


-/G 


/D 


/A 


/D 


-/H 


-E 


-F 


x£ 0) 


-H 


-/H 


/c 


/A 


/c 


-/F 


-E 


-G 


(51) 
X65 


-F 


-/F 


/B 


/A 


/B 


-/G 


-E 


-H 


(52) 
X65 


-/F 


-F 


B 


A 


B 


-G 


-/E 


-/H 


(53) 
X65 


-/H 


-H 


C 


A 


C 


-F 


-/E 


-/G 


(54) 
X65 


-/G 


-G 


D 


A 


D 


-H 


-/E 


-/F 



where A = -E(3) = (l-ER(-3))/2 = -b3, B = -E(9) 4 ,C = -E(9) 7 ,D = E(9) 4 +E(9) 7 ,E = -2*E(3) = l-ER(-3) = l-i3, 



F = -2*E(9) 5 ,G = 2*E(9) 2 +2*E(9) 5 ,H = -2*E(9) 2 . 
The generators of G S66 are: 



f -1 


1 


2 




2 


1 
















f 


-1 





1 








-1 


1 ^ 




( 1 


-1 





1 





-1 


-1 


1 > 


-2 


2 


2 




2 


-1 2 
















-1 








1 








-1 


1 




2 


-1 


-1 


1 


1 


-2 


-1 


2 


-3 


2 


4 




3 


-1 2 
















-1 


-1 


1 


1 








-1 


1 




2 


-1 





1 


1 


-3 


-1 


2 


-4 


3 


5 




4 


-2 4 




-1 




1 






-1 


-1 





2 








-1 


1 




4 


-2 


-1 


2 


1 


-4 


-1 


3 


-3 


2 


4 




3 


-2 3 









1 






-1 


-1 





1 


1 





-1 


1 




3 


-2 


-1 


2 


1 


-3 


-1 


2 


-2 


1 


3 




2 


-2 3 
















-1 


-1 





1 





1 


-1 


1 




2 


-2 





1 


1 


-2 


-1 


2 


-1 


1 


2 




2 


-1 2 
















-1 


-1 





1 











1 




1 


-1 





1 





-1 


-1 


2 


V -i 





1 




1 


1 












) 




V o 




















1 ) 




V i 

















-1 


1 J 


f 1 


-1 








1 


-1 





1 











































-1 








2 


-2 





2 











































-2 


1 





2 


-2 





2 











































-3 





1 


3 


-3 





3 











































-2 








3 


-2 





2 











































-2 








2 


-1 





2 











































-1 








1 


-1 


1 


1 








































V o 




















1 


) 
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The representatives of conjugacy classes of C 66 are: 



/ 1 





















> 




/ 




2 




-1 


1 


1 




1 





1 




1 \ 






/ 




2 













1 





\ 









1 





























2 




-1 





2 




2 


1 


1 




2 












3 




-1 


1 







1 

















1 
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-/A 


-/A 


A 


1 


1 


-/A 


-/A 


1 


1 


-A 


/A 


/A 


-A 


-A 


-1 


-1 


/A 


A 


(22) 
X66 


-/A 


A 


-A 


/A 


/A 


-A 


-A 


/A 


1 


1 


-A 


-A 


1 


1 


-/A 


A 


A 


-/A 


-/A 


-1 


-1 


A 


/A 


(23) 
Xm 


-A 


-/A 


-/A 


-A 


-A 


-/A 


-/A 


-A 


1 


1 


-/A 


-/A 


1 


1 


-A 


-/A 


-/A 


-A 


-A 


1 


1 


-/A 


-A 


(24) 
X66 


-/A 


-A 


-A 


-/A 


-/A 


-A 


-A 


-/A 


1 


1 


-A 


-A 


1 


1 


-/A 


-A 


-A 


-/A 


-/A 


1 


1 


-A 


-/A 


(25) 
Xm 


-D 


/B 


-/C 


D 


D 


-/B 


-/B 


D 


1 


1 


-/D 


-/D 


-/A 


-/A 


-D 


/C 


/c 


-C 


-C 


A 


A 


/c 


B 


(26) 
X66 


-B 


/C 


-/D 


B 


B 


-/C 


-/C 


B 


1 


1 


-/B 


-/B 


-/A 


-/A 


-B 


/D 


/D 


-D 


-D 


A 


A 


/D 


C 


,,(27) 
X66 


-C 


/D 


-/B 


C 


C 


-/D 


-/D 


C 


1 


1 


-/C 


-/C 


-/A 


-/A 


-C 


/B 


/B 


-B 


-B 


A 


A 


/B 


D 


xf 6 8) 


-/D 


B 


-C 


/D 


/D 


-B 


-B 


/D 


1 


1 


-D 


-D 


-A 


-A 


-/D 


C 


C 


-/C 


-/C 


/A 


/A 


C 


/B 


x£ 9) 


-/C 


D 


-B 


/C 


/c 


-D 


-D 


/C 


1 


1 


-C 


-C 


-A 


-A 


-/C 


B 


B 


-/B 


-/B 


/A 


/A 


B 


/D 


(30) 
X 6 6 


-/B 


C 


-D 


/B 


/B 


-C 


-C 


/B 


1 


1 


-B 


-B 


-A 


-A 


-/B 


D 


D 


-/D 


-/D 


/A 


/A 


D 


/C 


y (31) 
X66 


-/D 


-B 


-C 


-/D 


-/D 


-B 


-B 


-/D 


1 


1 


-D 


-D 


-A 


-A 


-/D 


-C 


-C 


-/C 


-/C 


-/A 


-/A 


-C 


-/B 


(32) 
Xm 


-/C 


-D 


-B 


-/C 


-/C 


-D 


-D 


-/C 


1 


1 


-C 


-C 


-A 


-A 


-/C 


-B 


-B 


-/B 


-/B 


-/A 


-/A 


-B 


-/D 


(33) 
X 6 6 


-/B 


-C 


-D 


-/B 


-/B 


-C 


-C 


-/B 


1 


1 


-B 


-B 


-A 


-A 


-/B 


-D 


-D 


-/D 


-/D 


-/A 


-/A 


-D 


-/C 


(34) 

Xm 


-D 


-/B 


-/C 


-D 


-D 


-/B 


-/B 


-D 


1 


1 


-/D 


-/D 


-/A 


-/A 


-D 


-/C 


-/C 


-C 


-C 


-A 


-A 


-/C 


-B 


X66 


-B 


-/C 


-/D 


-B 


-B 


-/C 


-/C 


-B 


1 


1 


-/B 


-/B 


-/A 


-/A 


-B 


-/D 


-/D 


-D 


-D 


-A 


-A 


-/D 


-C 
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-C 


-/D 


-/B 


-C 


-C 
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/D 
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-B 
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-1 


-2 


1 
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-1 


2 
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E 
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-A -1 . 


/A 


-1 


-E 


• /E 


A 


-2 


-/A . 
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-A 
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/E 
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A 


-1 
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E 


/A 


-2 


-A 


(41 1 
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-D 
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H 
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C 


A 


-H 


• /F 


/B 


. . /E 


-B 
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-C 
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F 
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-/B -1 . 


B 


A 


-F 


. /G 


/D 


. . /E 


-D 
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-B 
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G 
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A 


-G 
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/C 
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-/B 


-H 
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/D 
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H 


C 


E 


-/C . 
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/F 


/C 
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/B 


• /A 


• 7F 


G 


D 


E 


-/D . 


y (46) 
X66 




-/D 


-F 




/H 


/D 




-C -1 . 


/c 


• /A 


• -/H 


F 


B 


E 


-/B • 
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/A 


-/E 




-E 
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/A 


-1 


-E 


-/E 


A 


2 


/A • 
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A 
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/ A 

/A 
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A 
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D 
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-H 
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C 


A 


-H 
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/B 
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B 
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C 
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-F 
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B 


A 


-F 
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D 
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B 
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-G 
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-E 
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-1 
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1 
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X66 


/A 


-A 


-/A 


-1 


/A 


-A 


1 


-/A 
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-A 


-/A 


-A 


1 


-A 


-/A 


1 


-A 
















(8) 

Xee 


-/A 


-A 


-/A 


1 


-/A 


-A 


1 


-/A 
















xS' 


B 


-/B 


-B 


A 


B 


-/D 
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(10) 
X66 


C 


-/C 


-C 


A 


C 


-/B 
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-D 
















(11) 
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D 


-/D 


-D 


A 


D 
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-B 
















(12) 
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/B 


-B 


-/B 


/A 


/B 


-D 


-A 


-/C 
















Xee' 


/D 


-D 


-/D 


/A 


/D 


-C 


-A 


-/B 
















(14) 
X66 


/c 


-C 


-/C 


/A 


/C 


-B 


-A 


-/D 
















(15) 
X66 


-/B 


-B 


-/B 


-/A 


-/B 


-D 


-A 


-/C 
















(lfi) 

Xee' 


-/D 


-D 


-/D 


-/A 


-/D 


-C 


-A 


-/B 
















(17) 
X66 


-/C 


-C 


-/C 


-/A 


-/C 


-B 


-A 
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-B 
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-D 
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-D 


-A 


-D 
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A 
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-1 
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/A 


-A 
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-A 


1 
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(23) 
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-A 


-/A 


-A 


1 


-A 


-/A 


1 


-A 
















(24) 

Xee 


-/A 


-A 


-/A 


1 


-/A 


-A 


1 


-/A 
















(25) 
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B 


-/B 


-B 


A 


B 


-/D 


-/A 


-C 
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50 


(26) 
X66 


C 


-/C 


-C 


A 


C 


-/B 


-/A 


-D 


(27) 
X66 


D 


-/D 


-D 


A 


D 


-/C 


-/A 


-B 


(28) 

X«> 


/B 


-B 


-/B 


/A 


/B 


-D 


-A 


-/C 


(29) 
X66 


/D 


-D 


-/D 


/A 


/D 


-C 


-A 


-/B 


(30) 
X66 


/c 


-C 


-/C 


/A 


/c 


-B 


-A 


-/D 


("31 1 


-/B 


-B 


-/B 


-/A 


-/B 


-D 


-A 


-/C 


(32) 
X66 


-/D 


-D 


-/D 


-/A 


-/D 


-C 


-A 


-/B 


(33) 

x« 


-/C 


-C 


-/C 


-/A 


-/C 


-B 


-A 


-/D 


C34) 


-B 


-/B 


-B 


-A 


-B 


-/D 


-/A 


-C 


(35) 
X66 


-C 


-/C 


-C 


-A 


-C 


-/B 


-/A 


-D 


("361 
X66 


-D 


-/D 


-D 


-A 


-D 


-/C 


-/A 


-B 


(371 


-2 


2 


-1 


1 


1 


2 


2 


2 


(38) 
X66 


2 


2 


-1 


-1 


-1 


2 


2 


2 


(39) 
X66 


E 


-/E 


A 


1 


-A 


-/E 


2 


-E 


(40) 
X66 


/E 


-E 


/A 


1 


-/A 


-E 


2 


-/E 


(41) 


G 


-/G 


/D 


-/A 


-/D 


-/H 


-E 


-F 


Xee' 


H 


-/H 


/c 


-/A 


-/C 


-/F 


-E 


-G 


C43) 


F 


-/F 


/B 


-/A 


-/B 


-/G 


-E 


-H 


C44) 


/F 


-F 


B 


-A 


-B 


-G 


-/E 


-/H 


(45) 
X66 


/H 


-H 


C 


-A 


-C 


-F 


7E 


-/G 


(46) 
X66 


/G 


-G 


D 


-A 


-D 


-H 


-/E 


-/F 


(47) 
X66 


-E 


-/E 


A 


-1 


A 


-/E 


2 


-E 


(48) 
X66 


-/E 


-E 


/A 


-1 


/A 


-E 


2 


-/E 


(49) 
X 6 6 


-G 


-/G 


/D 


/A 


/D 


-/H 


-E 


-F 


(50) 
X 6 6 


-H 


-/H 


/c 


/A 


/c 


-/F 


-E 


-G 


(51) 
X66 


-F 


-/F 


/B 


/A 


/B 


-/G 


-E 


-H 


(52) 
X66 


-/F 


-F 


B 


A 


B 


-G 


-/E 


-/H 


(53) 
X66 


-/H 


-H 


C 


A 


C 


-F 


-/E 


-/G 


(54) 
X66 


-/G 


-G 


D 


A 


D 


-H 


-/E 


-/F 



where A = -E(3) = (l-ER(-3))/2 = -b3, B = -E(9) 4 ,C = -E(9) 7 ,D = E(9) 4 +E(9) 7 ,E = -2*E(3) = l-ER(-3) = l-i3, 
F = -2*E(9) 5 ,G = 2*E(9) 2 +2*E(9) 5 ,H = -2*E(9) 2 . 
The generators of G S6r are: 
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The character table of G se7 : 
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11 1 1 1 111 1 11111111 1 111 111 

11-1-1-1-1-11-1 1 1-1111 1-1 1-11-1-1 -1 -1 

1-1-1-1 1 1 -1 -1-1-11 1 1-1-11-1-1 1 1-1 11 -1 

1-1 1 1 -1-11-1 1 -11-11-1-11 1 -1-11 1 -1-11 

1 A -1 -/A -A -1 -1 1 -/A /A A -/A 1 1 /A /A -A A -A A -/A -/A -1 -1 

1 /A -1 -A -/A -l-ll -A A /A -A 1 1 A A -/A /A -/A /A -A -A -1 -1 

1 _A -1 -/A A l-i-i _/A -/A A /A 1 -1 -/A /A -A -A A A -/A /A 1 -1 

1 ./A -1 -A /A 1 -1 -1 -A -A /A A 1 -1 -A A -/A -/A /A /A -A A 1 -1 

1 -A 1 /A -A -1 1 -1 /A -/A A -/A 1 -1 -/A /A A -A -A A /A -/A -1 1 

1 -/A 1 A -/A -ll-l A -A /A -A 1 -1 -A A /A -/A -/A /A A -A -1 1 

1 A 1 /A A 1 1 1 /A /A A /A 1 1 /A /A A A A A /A /A 1 1 

1 /A 1 A /A 1 1 1 A A /A A 1 1 A A /A /A /A /A A A 1 1 

1 B -/A -/C -D -A -1 /A -/D /C D -/B A 1 /D /B -C C -C C -/B -/D -1 -A 

1 C -/A -/D -B -A -1 /A -/B /D B -/C A 1 /B /C -D D -D D -/C -/B -1 -A 

1 D -/A -/B -C -A -1 /A -/C /B C -/D A 1 /C /D -B B -B B -/D -/C -1 -A 

1 /B -A -C -/D -/A -1 A -D C /D -B /A 1 D B -/C /C -/C /C -B -D -1 -/A 

1 /D -A -B -/C -/A -1 A -C B /C -D /A 1 C D -/B /B -/B /B -D -C -1 -/A 

1 /C -A -D -/B -/A -1 A -B D /B -C /A 1 B C -/D /D -/D /D -C -B -1 -/A 

1 -B -/A -/C D A -1 -/A -/D -/C D /B A -1 -/D /B -C -C C C -/B /D 1 -A 

1 -C -/A -/D B A -1 -/A -/B -/D B /C A -1 -/B /C -D -D D D -/C /B 1 -A 

1 _D -/A -/B C A -1 -/A -/C -/B C /D A -1 -/C /D -B -B B B -/D /C 1 -A 

1 -/B -A -C /D /A -1 -A -D -C /D B /A -1 -D B -/C -/C /C /C -B D 1 -/A 

1 -/D -A -B /C /A -1 -A -C -B /C D /A -1 -C D -/B -/B /B /B -D C 1 -/A 

1 -/C -A -D /B /A -1 -A -B -D /B C /A -1 -B C -/D -/D /D /D -C B 1 -/A 

1 -/B A C -/D -/A 1 -A D -C /D -B /A -1 -D B /C -/C -/C /C B -D -1 /A 

1 -/D A B -/C -/A 1 -A C -B /C -D /A -1 -C D /B -/B -/B /B D -C -1 /A 

1 -/C A D -/B -/A 1 -A B -D /B -C /A -1 -B C /D -/D -/D /D C -B -1 /A 

1 -B /A /C -D -A 1 -/A /D -/C D -/B A -1 -/D /B C -C -C C /B -/D -1 A 

1 -C /A /D -B -A 1 -/A /B -/D B -/C A -1 -/B /C D -D -D D /C -/B -1 A 

1 -D /A /B -C -A 1 -/A /C -/B C -/D A -1 -/C /D B -B -B B /D -/C -1 A 

1 /B A C /D /A 1 A D C /D B /A 1 D B /C /C /C /C B D 1 /A 

1 /D A B /C /A 1 A C B /C D /A 1 C D /B /B /B /B D C 1 /A 

1 /C A D /B /A 1 A B D /B C /A 1 B C /D /D /D /D C B 1 /A 

1 B /A /C D A 1 /A /D /C D /B A 1 /D /B C C C C /B /D 1 A 

1 C /A /D B A 1 /A /B /D B /C A 1 /B /C D D D D /C /B 1 A 

1 D /A /B C A 1 /A /C /B C /D A 1 /C /D B B B B /D /C 1 A 
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where A = E(3) = (-l+ER(-3))/2 = b3, B = E(9) 7 ,C = -E(9) 4 -E(9) 7 ,D = E(9) 4 . 
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The generators of C 68 are: 
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The representatives of conjugacy classes of C 68 are 
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where A = 3*E(3) 2 = (-3-3*ER(-3))/2 = -3-3b3, B = 6*E(3) 2 = -3-3*ER(-3) = -3-3i3, C = 9*E(3) 2 = (-9-9*ER(- 
3))/2 = -9-9b3, D = -E(3) 2 = (l+ER(-3))/2 = l+b3, E = 2*E(3) 2 = -l-ER(-3) = -l-i3, F = E(3)+2*E(3) 2 = 
(-3-ER(-3))/2 = -2-b3, G = E(3)-E(3) 2 = ER(-3) = i3. 
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The generators of C 69 are: 
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1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


(2) 


1 


1 


-1 


-1 


-1 


-1 


-1 


1 


-1 


1 


1 


-1 


1 


1 


1 


1 


-1 


1 


-1 


1 


-1 


-1 


-1 


-1 


(a) 


1 


-1 


-1 


-1 


1 


1 


-1 


-1 


-1 


-1 


1 


1 


1 


-1 


-1 


1 


-1 


-1 


1 


1 


-1 


1 


1 


-1 


(4) 
X 6 9 


1 


-1 


1 


1 


-1 


-1 


1 


-1 


1 


-1 


1 


-1 


1 


-1 


-1 


1 


1 


-1 


-1 


1 


1 


-1 


-1 


1 


(5) 
X 6 9 


1 


A 


-1 


-/A 


-A 


-1 


-1 


1 


-/A 


/A 


A 


-/A 


1 


1 


/A 


/A 


-A 


A 


-A 


A 


-/A 


-/A 


-1 


-1 


(6) 

Xe» 


1 


/A 


-1 


-A 


-/A 


-1 


-1 


1 


-A 


A 


/A 


-A 


1 


1 


A 


A 


-/A 


/A 


-/A 


/A 


-A 


-A 


-1 


-1 


17) 
X 6 9 


1 


-A 


-1 


-/A 


A 


1 


-1 


-1 


-/A 


-/A 


A 


/A 


1 


-1 


-/A 


/A 


-A 


-A 


A 


A 


-/A 


/A 


1 


-1 


(8) 
X69 


1 


-/A 


-1 


-A 


/A 


1 


-1 


-1 


-A 


-A 


/A 


A 


1 


-1 


-A 


A 


-/A 


-/A 


/A 


/A 


-A 


A 


1 


-1 


(9) 

Xe» 


1 


-A 


1 


/A 


-A 


-1 


1 


-1 


/A 


-/A 


A 


-/A 


1 


-1 


-/A 


/A 


A 


-A 


-A 


A 


/A 


-/A 


-1 


1 


(10) 

xkr 


1 


-/A 


1 


A 


-/A 


-1 


1 


-1 


A 


-A 


/A 


-A 


1 


-1 


-A 


A 


/A 


-/A 


-/A 


/A 


A 


-A 


-1 


1 


(id 


1 


A 


1 


/A 


A 


1 


1 


1 


/A 


/A 


A 


/A 


1 


1 


/A 


/A 


A 


A 


A 


A 


/A 


/A 


1 


1 


(12) 


1 


/A 


1 


A 


/A 


1 


1 


1 


A 


A 


/A 


A 


1 


1 


A 


A 


/A 


/A 


/A 


/A 


A 


A 


1 


1 


(13) 

x«» 


1 


B 


-/A 


-/C 


-D 


-A 


-1 


/A 


-/D 


/c 


D 


-/B 


A 


1 


/D 


/B 


-C 


C 


-C 


C 


-/B 


-/D 


-1 


-A 


(14) 

x«> 


1 


C 


-/A 


-/D 


-B 


-A 


-1 


/A 


-/B 


/D 


B 


-/C 


A 


1 


/B 


/c 


-D 


D 


-D 


D 


-/C 


-/B 


-1 


-A 


C15) 


1 


D 


-/A 


-/B 


-C 


-A 


-1 


/A 


-/C 


/B 


C 


-/D 


A 


1 


/C 


/D 


-B 


B 


-B 


B 


-/D 


-/C 


-1 


-A 


(16) 


1 


/B 


-A 


-C 


-/D 


-/A 


-1 


A 


-D 


C 


/D 


-B 


/A 


1 


D 


B 


-/C 


/C 


-/C 


/C 


-B 


-D 


-1 


-/A 


(17) 

Xm 


1 


/D 


-A 


-B 


-/C 


-/A 


-1 


A 


-C 


B 


/C 


-D 


/A 


1 


C 


D 


-/B 


/B 


-/B 


/B 


-D 


-C 


-1 


-/A 


(18) 
X69 


1 


/c 


-A 


-D 


-/B 


-/A 


-1 


A 


-B 


D 


/B 


-C 


/A 


1 


B 


C 


-/D 


/D 


-/D 


/D 


-C 


-B 


-1 


-/A 


(19) 

Xm 


1 


-B 


-/A 


-/C 


D 


A 


-1 


-/A 


-/D 


-/C 


D 


/B 


A 


-1 


-/D 


/B 


-C 


-C 


C 


C 


-/B 


/D 


1 


-A 


(20) 
X«» 


1 


-C 


-/A 


-/D 


B 


A 


-1 


-/A 


-/B 


-/D 


B 


/C 


A 


-1 


-/B 


/c 


-D 


-D 


D 


D 


-/C 


/B 


1 


-A 


(21) 


1 


-D 


-/A 


-/B 


C 


A 


-1 


-/A 


-/C 


-/B 


C 


/D 


A 


-1 


-/C 


/D 


-B 


-B 


B 


B 


-/D 


/c 


1 


-A 


(22) 
X69* 


1 


-/B 


-A 


-C 


/D 


/A 


-1 


-A 


-D 


-C 


/D 


B 


/A 


-1 


-D 


B 


-/C 


-/C 


/c 


/C 


-B 


D 


1 


-/A 


(23) 

Xm 


1 


-/D 


-A 


-B 


/c 


/A 


-1 


-A 


-C 


-B 


/C 


D 


/A 


-1 


-C 


D 


-/B 


-/B 


/B 


/B 


-D 


C 


1 


-/A 


(24) 


1 


-/C 


-A 


-D 


/B 


/A 


-1 


-A 


-B 


-D 


/B 


C 


/A 


-1 


-B 


C 


-/D 


-/D 


/D 


/D 


-C 


B 


1 


-/A 


(25) 
X 69 


1 


-/B 


A 


C 


-/D 


-/A 


1 


-A 


D 


-C 


/D 


-B 


/A 


-1 


-D 


B 


/C 


-/C 


-/C 


/c 


B 


-D 


-1 


/ A 

/A 


(26) 
X69 


1 


-/D 


A 


B 


-/C 


-/A 


1 


-A 


C 


-B 


/C 


-D 


/A 


-1 


-C 


D 


/B 


-/B 


-/B 


/B 


D 


-C 


-1 


/A 


xf 9 7) 


1 


-/C 


A 


D 


-/B 


-/A 


1 


-A 


B 


-D 


/B 


-C 


/A 


-1 


-B 


C 


/D 


-/D 


-/D 


/D 


C 


-B 


-1 


/A 


X6 2 9 8) 


1 


-B 


/A 


/c 


-D 


-A 


1 


-/A 


/D 


-/C 


D 


-/B 


A 


-1 


-/D 


/B 


C 


-C 


-C 


C 


/B 


-/D 


-1 


A 


(29) 
X 69 


1 


-C 


/A 


/D 


-B 


-A 


1 


-/A 


/B 


-/D 


B 


-/C 


A 


-1 


-/B 


/c 


D 


-D 


-D 


D 


/c 


-/B 


-1 


A 


(30) 
X 69 


1 


-D 


/A 


/B 


-C 


-A 


1 


-/A 


/c 


-/B 


C 


-/D 


A 


-1 


-/C 


/D 


B 


-B 


-B 


B 


/D 


-/C 


-1 


A 


X^ 


1 


/B 


A 


C 


/D 


/A 


1 


A 


D 


C 


/D 


B 


/A 


1 


D 


B 


/C 


/C 


/c 


/C 


B 


D 


1 


/A 


x 6 3 9 2) 


1 


/D 


A 


B 


/c 


/A 


1 


A 


C 


B 


/C 


D 


/A 


1 


C 


D 


/B 


/B 


/B 


/B 


D 


C 


1 


/A 


(33) 
A69 


1 


/c 


A 


D 


/B 


/A 


1 


A 


B 


D 


/B 


C 


/A 


1 


B 


C 


/D 


/D 


/D 


/D 


C 


B 


1 


/A 


(34) 
X 69 


1 


B 


/A 


/c 


D 


A 


1 


/A 


/D 


/c 


D 


/B 


A 


1 


/D 


/B 


C 


C 


C 


C 


/B 


/D 


1 


A 


(35) 
X69 


1 


C 


/A 


/D 


B 


A 


1 


/A 


/B 


/D 


B 


/C 


A 


1 


/B 


/c 


D 


D 


D 


D 


/c 


/B 


1 


A 


(36) 
X 6 9 


1 


D 


/A 


/B 


C 


A 


1 


/A 


/c 


/B 


C 


/D 


A 


1 


/C 


/D 


B 


B 


B 


B 


/D 


/c 


1 


A 
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30 


v (1) 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


(2) 
X 6 9 


1 


-1 


-1 


1 


-1 


-1 


1 


1 


1 


1 


-1 


1 


(3) 
X 6 9 


-1 


-1 


1 


1 


1 


-1 


-1 


-1 


1 


1 


1 


1 


(4) 
X69 


-1 


1 


-1 


1 


-1 


1 


-1 


-1 


1 


1 


-1 


1 


Y (5) 
X69 


/A 


-A 


-/A 


/A 


-1 


-A 


1 


A 


/A 


1 


-A 


A 


(6) 
X69 


A 


-/A 


-A 


A 


-1 


-/A 


1 


/A 


A 


1 


-/A 


/A 


(7) 
X69 


-/A 


-A 


/A 


/A 


1 


-A 


-1 


-A 


/A 


1 


A 


A 


(8) 
X69 


-A 


-/A 


A 


A 


1 


-/A 


-1 


-/A 


A 


1 


/A 


/A 


(9) 
X69 


-/A 


A 


-/A 


/A 


-1 


A 


-1 


-A 


/A 


1 


-A 


A 


(10) 
X69 


-A 


/A 


-A 


A 


-1 


/A 


-1 


-/A 


A 


1 


-/A 


/A 


(11) 

X69 


/A 


A 


/A 


/A 


1 


A 


1 


A 


/A 


1 


A 


A 


(12) 
X69 


A 


/A 


A 


A 


1 


/A 


1 


/A 


A 


1 


/A 


/A 


(13) 
X69 


/B 


-D 


-/C 


/D 


-/A 


-B 


A 


D 


/c 


/A 


-B 


B 


(14) 
X 6 9 


/c 


-B 


-/D 


/B 


-/A 


-C 


A 


B 


/D 


/A 


-C 


C 


X^9 5) 


/D 


-C 


-/B 


/c 


-/A 


-D 


A 


C 


/B 


/A 


-D 


D 


X^ 


B 


-/D 


-C 


D 


-A 


-/B 


/A 


/D 


C 


A 


-/B 


/B 


(17) 
X69 


D 


-/C 


-B 


C 


-A 


-/D 


/A 


/c 


B 


A 


-/D 


/D 


(18) 
X69 


C 


-/B 


-D 


B 


-A 


-/C 


/A 


/B 


D 


A 


-/C 


/C 




-/B 


-D 


/C 


/D 


/A 


-B 


-A 


-D 


/c 


/A 


B 


B 


x? 9 0) 


-/C 


-B 


/D 


/B 


/A 


-C 


-A 


-B 


/D 


/A 


C 


C 


(21) 
X69 


-/D 


-C 


/B 


/c 


/A 


-D 


-A 


-C 


/B 


/A 


D 


D 


(22) 
X69 


-B 


-/D 


C 


D 


A 


-/B 


-/A 


-/D 


C 


A 


/B 


/B 


(23) 
X69 


-D 


-/C 


B 


C 


A 


-/D 


-/A 


-/C 


B 


A 


/D 


/D 


(24) 
X 6 9 


-C 


-/B 


D 


B 


A 


-/C 


-/A 


-/B 


D 


A 


/c 


/C 


(25) 
X69 


-B 


/D 


-C 


D 


-A 


/B 


-/A 


-/D 


C 


A 


-/B 


/B 


(26) 
X 6 g 


-D 


/C 


-B 


C 


-A 


/D 


-/A 


-/C 


B 


A 


-/D 


/D 


(27) 
X 6 9 


-C 


/B 


-D 


B 


-A 


/C 


-/A 


-/B 


D 


A 


-/C 


/C 


(28) 
X69 


-/B 


D 


-/C 


/D 


-/A 


B 


-A 


-D 


/c 


/A 


-B 


B 




-/C 


B 


-/D 


/B 


-/A 


C 


-A 


-B 


/D 


/A 


-C 


C 


Xel 0) 


-/D 


C 


-/B 


/c 


-/A 


D 


-A 


-C 


/B 


/A 


-D 


D 


xS 1 ' 


B 


/D 


C 


D 


A 


/B 


/A 


/D 


C 


A 


/B 


/B 


(32) 
X69 


D 


/C 


B 


C 


A 


/D 


/A 


/c 


B 


A 


/D 


/D 


(33) 
X69 


C 


/B 


D 


B 


A 


/C 


/A 


/B 


D 


A 


/c 


/C 


(34) 
X69 


/B 


D 


/C 


/D 


/A 


B 


A 


D 


/c 


/A 


B 


B 


(35) 
X 6 9 


/c 


B 


/D 


/B 


/A 


C 


A 


B 


/D 


/A 


C 


C 


(36) 
X69 


/D 


C 


/B 


/c 


/A 


D 


A 


C 


/B 


/A 


D 


D 



where A = E(3) = (-l+ER(-3))/2 = b3, B = E(9) 7 ,C = -E(9) 4 -E(9) 7 ,D = E(9) 4 . 



44 



SHOUCHUAN ZHANG, PENG WANG, JING CHENG, HUI YANG 



The generators of G s ™ are: 
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The representatives of conjugacy classes of G S70 


are: 
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where A = 3*E(3) 2 = (-3-3*ER(-3))/2 = -3-3b3, B = 6*E(3) 2 = -3-3*ER(-3) = -3-3i3, C = 9*E(3) 2 = (-9-9*ER(- 
3))/2 = -9-9b3, D = -E(3) 2 = (l+ER(-3))/2 = l+b3, E = 2*E(3) 2 = -l-ER(-3) = -l-i3, F = 2*E(3)+E(3) 2 = 
(-3+ER(-3))/2 = -l+b3, G = -E(3)+E(3) 2 = -ER(-3) = -i3. 
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The generators of C 71 are: 
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where A = E(3) 2 = (-l-ER(-3))/2 = -l-b3, B = -E(9) 2 ,C = E(9) 2 +E(9) 5 ,D = -E(9) 5 
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where A = -E(3) = (l-ER(-3))/2 = -b3, B = E(4) = ER(-l) = i, C = E(12) 7 . 
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where A = E(3) 2 = 
-3-3b3, D = 4*E(3) 2 
4i, H = 4*E(12) n ,I : 



(-l-ER(-3))/2 = -l-b3, B 
= -2-2*ER(-3) = -2-2i3, E : 



= 2*E(3) 2 
2*E(4) = 
in 



= -l-ER(-3) = 
2*ER(-1) = 2i. 



-l-i3, C = 3*E(3) 2 
F = 2*E(12) 11 ,G = 



= (-3-3*ER(-3))/2 = 
4*E(4) = 4*ER(-1) = 



E(4) = -ER(-l) = -i, J = -E(12) 11 ,K = -1+E(4) = -1+ER(-1) = -1+i, L = -E(12) 8 +E(12) 11 ,M 
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E(3) 2 


= (l+ER(-3))/2 


= l+b3, B 


= E(4) 


= 


ER(-l) 


= i, 


C = 


E(12) 


n ,D 


= -2*E(4) 



-2i, E = 3*E(4) = 3*ER(-1) = 3i, F = 2*E(3) = -l+ER(-3) = 2b3, G = 3*E(3) = (-3+3*ER(-3))/2 = 3b3, H = 
-2*E(12) n ,I = -3*E(12) n . 
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x 78 42) 
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xT } 
xT ] 
xT ] 
xT ] 

where A = E(3) 2 = (-l-ER(-3))/2 = -l-b3, B = 2*E(3) 2 = -l-ER(-3) = -1-13, C = 3*E(3) 2 = (-3-3*ER(-3))/2 = 
-3-3b3, D = 4*E(3) 2 = -2-2*ER(-3) = -2-213, E = 6*E(3) 2 = -3-3*ER(-3) = -3-3i3, F = 9*E(3) 2 = (-9-9*ER(-3))/2 
= -9-9b3. 
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where A = E(4) = ER(-l) = i, B = -E(3) 2 = (l+ER(-3))/2 = l+b3, C 
E(12) 4 -E(12) 7 ,F = E(12) 4 +E(12) 7 ,G = 2*E(3) 2 = -l-ER(-3) = -l-i3, H 



-E(12) 7 ,D = 1-E(4) = l-ER(-l) = 1-i, E = 
2*E(4) = -2*ER(-1) = -2i, I = -2*E(12) 7 ,J 
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= 3*E(3) = (-3+3*ER(-3))/2 = 3b3, K 
4b3. 

The generators of G S80 are: 



-4*E(4) = -4*ER(-1) = -4i, L = -4*E(12) 7 ,M = 4*E(3) = -2+2*ER(-3) = 
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where A = -4*E(4) = -4*ER(-1) = -4i, B = -20*E(4) = -20*ER(-1) = -20i, C = -36*E(4) = -36*ER(-1) = -36i, D 
= -40*E(4) = -40*ER(-1) = -40i, E = -64*E(4) = -64*ER(-1) = -64i, F = 2*E(4) = 2*ER(-1) = 2i, G = 6*E(4) = 
6*ER(-1) = 6i, H = -E(4) = -ER(-l) = -i, I = 1+E(4) = 1+ER(-1) = 1+i, J = 2-2*E(4) = 2-2*ER(-l) = 2-2i, K = 
6-6*E(4) = 6-6*ER(-l) = 6-6i, L = 8*E(4) = 8*ER(-1) = 8i, M = -4+4*E(4) = -4+4*ER(-l) = -4+4i. 
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The generators of G ssl are: 
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The representatives of conjugacy classes of G S81 are: 
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The character table of G 381 : 
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1 


1 
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1 


-1 


1 


1 


-1 


-1 




1 




-1 


1 


1 


1 


1 
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-1 


-1 


1 


1 


-1 


1 
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1 


A 


A 


1 


1 


B 


/B 




/A 


/A 


B 


B 


/A 


/A 


/B 


B 


1 


/B 


A 


A 


/B 


(4) 

Xsi 


1 


-A 


A 


1 


-1 


-B 


-/B 




-/A 


/A 


B 


B 


/A 


-/A 


-/B 


-B 


-1 


/B 


A 


-A 


/B 


Y (5) 


1 


B 


B 


1 


1 


/A 




\ 




/B 


/B 


/A 


/A 


/B 


/B 


A 




/A 


1 


A 


B 


B 


A 


(6) 
A81 


1 


-B 


B 


1 


-1 


-/A 




A 




-/B 


/B 


/A 


/A 


/B 


-/B 


-A 




-/A 


-1 


A 


B 


-B 


A 


(7) 

Xsi 


1 


/B 


/B 


1 


1 


A 


/A 




B 


B 


A 


A 


B 


B 


/A 


A 


1 


/A 


/B 


/B 


/A 


(8) 

Xsi 


1 


-/B 


/B 


1 


-1 


-A 


-/A 




-B 


B 


A 


A 


B 


-B 


-/A 


-A 


-1 


/A 


/B 


-/B 


/A 


Y (9) 


1 


/A 


/A 


1 


1 


/B 


B 




A 


A 


/B 


/B 


A 


A 


B 




/B 


1 


B 


/A 


/A 


B 


(10) 

Xsi 


1 


-/A 


/A 


1 


-1 


-/B 




B 




-A 


A 


/B 


/B 


A 


-A 


-B 




-/B 


-1 


B 


/A 


-/A 


B 


(11) 
Xsi 


1 


C 


-1 


-1 


-C 


C 




C 




-C 


-1 


1 


-1 


1 


C 


C 




-C 


C 


1 


1 


-C 


-1 


Xsi 2) 


1 


-C 


-1 


-1 


c 


-C 


C 




C 


-1 


1 


-1 


1 


-C 


-C 




C 


-C 


1 


1 


C 


-1 


xi\ 3) 


1 


D 


-A 


-1 


-C 


E 


/E 




/D 


-/A 


B 


-B 


/A 


-/D 


-/E 


-E 


c 


/B 


A 


-D 


-/B 


(14) 

Xsi 


1 


-D 


-A 


-1 


c 


-E 


-/E 




-/D 


-/A 


B 


-B 


/A 


/D 


/E 


E 


-C 


/B 


A 


D 


-/B 


(15) 

Xsi 


1 


E 


-B 


-1 


-C 


-/D 




D 




/E 


-/B 


/A 


-/A 


/B 


-/E 


D 




/D 


c 


A 


B 


-E 


-A 


(16) 
Xgl 


1 


-E 


-B 


-1 


c 


/D 


D 




-/E 


-/B 


/A 


-/A 


/B 


/E 


-D 




-/D 


-C 


A 


B 


E 


-A 


(17) 

Xsi 


1 


-/E 


-/B 


-1 


-C 


D 


/D 




-E 


-B 


A 


-A 


B 


E 


-/D 


-D 


c 


/A 


/B 


/E 


-/A 


Xsf 


1 


/E 


-/B 


-1 


c 


-D 


-/D 




E 


-B 


A 


-A 


B 


-E 


/D 


D 


-C 


/A 


/B 


-/E 


-/A 


xi\ 9) 


1 


-/D 


-/A 


-1 


-C 


-/E 




E 




-D 


-A 


/B 


-/B 


A 


D 


E 




/E 


c 


B 


/A 


/D 


-B 


xg 0) 


1 


/D 


-/A 


-1 


c 


/E 


E 




D 


-A 


/B 


-/B 


A 


-D 


-E 




-/E 


-C 


B 


/A 


-/D 


-B 


where A = 


= E(5) 2 ,B = 


E(5) 4 


,c = 


-E(4) 




= -ER(-l) = 


= -i, D = - 


E(20) 1S 


,E = 


-E(20). 
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The generators of G S82 are: 
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The representatives of conjugacy classes of G" 82 are: 
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where A = E(3) 2 = (-l-ER(-3))/2 = -l-b3, B = 2*E(3) 2 = -l-ER(-3) = -l-i3, C = 3*E(3) 2 = (-3-3*ER(-3))/2 = 
-3-3b3, D = -E(4) = -ER(-l) = -i, E = -E(12) n ,F = -2*E(4) = -2*ER(-1) = -2i, G = -2*E(12) n ,H = -3*E(4) = 
-3*ER(-1) = -3i, I = -3*E(12) n . 
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The generators of G SS3 are: 
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The representatives of conjugacy classes of G SS3 are: 
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where A = E(3) 2 = (-l-ER(-3))/2 = -l-b3, B = -E(4) = -ER(-l) = -i, C = -E(12) n ,D = 2*E(4) = 2*ER(-1) = 2i, 
E = 2*E(12) n ,F = 2*E(3) 2 = -l-ER(-3) = -l-i3. 
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The generators of G S85 are: 
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The representatives of conjugacy classes of C 85 are: 
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-1 


1 


-2 


1 ^ 




f 
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1 
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1 
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' 2 




-1 - 
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1 
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2 






2 




1 


1 


-1 







2 


1 









2 




-1 





-1 


2 




2 





2 




3 


1 


-1 


-1 


2 


-4 


2 






3 




1 


1 


-1 







2 












3 




-2 - 


-1 





2 




3 


1 


2 




4 


2 


-1 


-1 


2 


-6 


3 






4 




2 


1 


-1 







4 


1 









5 




-2 - 


-1 


-1 


3 




4 


1 


3 




3 


1 





-1 


2 


-5 


2 






3 




1 


1 


-1 


1 




4 


1 









4 




-2 - 


-1 





2 




3 





3 




2 


1 





-1 


2 


-4 


1 1 






2 




1 


1 


-1 


1 




3 







1 




3 




-2 - 
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2 




2 





2 




2 


1 
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1 


-2 


1 






2 




1 





-1 


1 




2 







1 




2 




-2 








1 




1 





1 




V i 














-1 


1 j 






1 


















1 







1 ) 




v 1 




-1 








1 




1 





o y 




/ 2 


-1 














-1 1 \ 


















































2 


-1 


1 


-1 


1 


-1 


-1 2 




















































3 


-2 


1 








-1 


-1 2 




















































5 


-2 


1 


-1 


1 


-2 


-1 3 




















































4 


-2 








1 


-2 


-1 3 




















































3 


-2 








1 


-1 


-1 2 




















































2 


-2 








1 


-1 


1 




















































V i 


-1 








1 


-1 


J 
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The character table of G S85 : 























1U 




















on 












(i) 

A85 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


, (2) 
A85 


1 


1 


1 


-1 


-1 


1 


1 


1 


-1 


-1 


-1 


1 


1 


-1 


-1 


1 


1 


-1 


-1 


-1 


1 


i 

1 


-1 


-1 


-1 


, (3) 
A85 


1 


1 


-1 


1 


-1 


-1 


-1 


1 


1 


1 


-1 


1 


-1 


-1 


1 


1 


-1 


1 


-1 


-1 


-1 


1 


-1 


1 


-1 


, ( 4 ) 
A85 


1 


1 


-1 


-1 


1 


-1 


-1 


1 


-1 


-1 


1 


1 


-1 


1 


-1 


1 


-1 


-1 


1 


1 


-1 


1 


1 


-1 


1 


(5) 
A85 


1 


A 

A 


/A 


/ A 

-/A 


-/C 


1 


"D 

a 


/c 


-1 


i ) 

-a 


-C 




/B 


-/B 


IT) 

-/B 


IT) 

/B 


C 


-O 


-B 


-1 


/c 


B 


A 

-A 


-/c 


/ A 

-/A 


(6) 
A85 


1 


B 


/TJ 

/B 


/tj 

-/B 


-A 


1 


/c 


A 

A 


-1 


-/c 


-/A 


/A 


/"I 

c 




-C 


c 


/ A 

/A 


/ A 

-/A 


-/C 


-1 


A 

A 


/C 


-B 


A 

-A 


/TJ 

-/B 


(7) 
A85 


1 


C 


/c 


-/c 


/TJ 

-/B 


1 


/ A 

/A 


/TJ 

/B 


-1 


/ A 

-/A 


-B 


B 


A 


A 

-A 


A 

-A 


A 

A 


B 


-B 


/ A 

-/A 


-1 


/TJ 

/B 


/ A 

/A 


-G 


/TJ 

-/B 


-/C 


(8) 
A85 


1 


/c 


c 


-C 


-B 


1 


A 

A 


B 


-1 


A 

-A 


/rj 

-/B 


/T) 

/B 


/A 


/ A 

-/A 


/ A 

-/A 


/ A 

/A 


/B 


-/B 


A 

-A 


-1 


B 


A 

A 


-/c 


-B 


-C 


(9) 
A85 


1 




D 


1 ) 

-D 


/ A 

-/A 


1 




/ A 

/A 


-1 


-C 


A 

-A 


A 


/c 


-/c 


-/c 


/c 


A 


A 

-A 


-C 


-1 


/ A 

/A 




/TJ 

-/B 


/ A 

-/A 


TJ 


(10) 
X.&S 


1 


/ A 

/A 


A 

A 


A 

-A 


-C 


1 


/TJ 

/B 




-1 


/T) 

-/B 


-/c 


/c 


B 


Tl 


T) 


T) 

r> 


/c 


-/c 


/TJ 

-/B 


-1 




/B 


/ A 

-/A 


-O 


A 

-A 


(11) 

^85 


1 


A 


/ A 

-/A 


/ A 

/A 


-/C 


-1 


T) 

-D 


/c 


1 


B 


-C 




-/B 


/TJ 

-/B 


/B 


/TJ 

/B 


-O 




TJ 


-1 


-/c 


T> 


A 

-A 


/c 


/ A 

-/A 


J12) 
^85 


1 


hi 


-/B 


/TJ 

/B 


A 

-A 


-1 


-/C 


A 

A 


1 


/<- 


/ A 

-/A 


/ A 

/A 










/ A 

-/A 


/ A 

/A 


-/c 


-1 


A 

-A 




TJ 

-D 


A 

A 


/TJ 

-/B 


(13) 
X.SS 


1 


c 


-/c 


/c 


/TJ 

-/B 


-1 


-/A 


/TJ 

/B 


1 


/ A 

/A 


-B 


B 


A 

-A 


A 

-A 


A 

A 


A 

A 


-B 


B 


/ A 

-/A 


-1 


/TJ 

-/B 


/ A 

/A 


-C 


/TJ 

/B 


-/C 


X 8 5 


1 


/<-> 






TJ 


-1 


-A 


tj 

D 


1 


A 

A 


-/B 


/B 


/ A 

-/A 


/ A 

-/A 


/ A 

/A 


/ A 

/A 


-/B 


IT} 

/B 


A 

-A 


-1 


TJ 

-o 


A 

A 


-/G 


TJ 

r> 




J15) 
*85 


1 


IT) 


13 

-Jd 


I J 

hi 


/ A 

-/A 


-1 




1 A 

/A 


1 




A 

-A 


A 

A 


-/c 


-/G 






A 

-A 


A 

A 


-u 


-1 


/ A 

-/A 




/TJ 

-/B 


/ A 

/A 


TJ 

-r> 


(16) 
X S 5 


1 


/ A 

/A 


A 

-A 


A 

A 




-1 


/TJ 

-/B 




1 


/B 


-/c 




T> 

-B 


T> 

-Jd 


T? 
13 


±3 


-/c 


/<- 


/TD 

-/B 


-1 


-Vj 


/TJ 

/B 


/ A 

-/A 




A 

-A 


,,(17) 
X.85 


1 


A 


/ A 

-/A 


/ A 

-/A 


/<- 


-1 


T ) 

-r5 




-1 


-rJ 






-/B 


/■p 

/B 


/■p 

-/B 


/TJ 

/B 


-U 




rJ 


1 


-/G 


ri 


A 


-/G 


/ A 

/A 


(18) 
^85 


\ 


R 


/R 
-/rj 


/R 




_\ 


/r 




_1 


/n 


/A 


/A 


v 


n 

V 


V - 


r 1 


/A 

/ 


/A 




\ 


-A 






-A 


/R 


X^ 


1 


c 


-/c 


-/c 


/B 


-1 


-/A 


/B 


-1 


-/A 


B 


B 


-A 


A 


-A 


A 


-B 


-B 


/A 


1 


-/B 


/A 


c 


-/B 


/c 


xg o) 


1 


/c 


-C 


-C 


B 


-1 


-A 


B 


-1 


-A 


/B 


/B 


-/A 


/A 


-/A 


/A 


-/B 


-/B 


A 


1 


-B 


A 


/c 


-B 


c 




1 


/B 


-B 


-B 


/A 


-1 


-C 


/A 


-1 


-C 


A 


A 


-/C 


/C 


-/C 


/c 


-A 


-A 


C 


1 


-/A 


C 


/B 


-/A 


B 


x& 2) 


1 


/A 


-A 


-A 


C 


-1 


-/B 


C 


-1 


-/B 


/C 


/C 


-B 


B 


-B 


B 


-/C 


-/C 


/B 


1 


-C 


/B 


/A 


-C 


A 


xg 3) 


1 


A 


/A 


/A 


/c 


1 


B 


/c 


1 


B 


C 


C 


/B 


/B 


/B 


/B 


C 


c 


B 


1 


/C 


B 


A 


/C 


/A 


xg 4) 


1 


B 


/B 


/B 


A 


1 


/c 


A 


1 


/c 


/A 


/A 


C 


C 


C 


C 


/A 


/A 


/C 


1 


A 


/C 


B 


A 


/B 


(25) 
*85 


1 


C 


/C 


/C 


/B 


1 


/A 


/B 


1 


/A 


B 


B 


A 


A 


A 


A 


B 


B 


/A 


1 


/B 


/A 


C 


/B 


/c 


(26) 

Xss 


1 


/C 


C 


C 


B 


1 


A 


B 


1 


A 


/B 


/B 


/A 


/A 


/A 


/A 


/B 


/B 


A 


1 


B 


A 


/C 


B 


C 


xtP 


1 


/B 


B 


B 


/A 


1 


C 


/A 


1 


C 


A 


A 


/C 


/C 


/c 


/c 


A 


A 


C 


1 


/A 


C 


/B 


/A 


B 


x& 8) 


1 


/A 


A 


A 


C 


1 


/B 


C 


1 


/B 


/C 


/C 


B 


B 


B 


B 


/C 


/c 


/B 


1 


C 


/B 


/A 


C 


A 



THE CHARACTER TABLES OF CENTRALIZERS IN WEYL GROUP OF E 8 IV 



293 







(!) 

Xs5 


1 


1 


1 


(2) 

Xss 


1 


1 


-1 


(3) 

Xss 


1 


-1 


1 


(4) 

Xss 


1 


-1 


-1 


(5) 
X85 


/A 


A 


-A 


(6) 

Xss 


/B 


B 


-B 


(7) 

Xss 


/c 


C 


-C 


(8) 

Xss 


C 


/C 


-/C 


(g) 

Xss 


B 


/B 


-/B 


(10) 

Xss 


A 


/A 


-/A 


(ii) 

X85 


/A 


-A 


A 


(12) 
X85 


/B 


-B 


B 


(13) 

Xss 


/c 


-C 


C 


Xss' 


c 


-/C 


/C 


(15) 

Xss 


B 


-/B 


/B 


(16) 
X85 


A 


-/A 


/A 


(17) 
X85 


/A 


-A 


-A 


(18) 

Xss 


/B 


-B 


-B 


(19) 

Xss 


/c 


-C 


-C 


(20) 
X85 


c 


-/C 


-/C 


(21) 

Xss 


B 


-/B 


-/B 


(22) 

Xss 


A 


-/A 


-/A 


(23) 
X85 


/A 


A 


A 


(24) 

Xss 


/B 


B 


B 


(25) 
X85 


/c 


C 


C 


(26) 

Xss 


C 


/c 


/C 


(27) 
X85 


B 


/B 


/B 


(28) 

Xss 


A 


/A 


/A 



where A = E(7) 2 ,B = E(7) 4 ,C = E(7) 6 . 



The generators of C 86 are: 



/ 1 


1 


1 


-1 





-1 





^ 




( 1 


-1 


1 


-1 1 


\ 


2 


1 


1 


-1 





-2 


1 







1 


-1 


1 


-1 1 





3 


1 


1 


-1 





-2 













-1 


2 


-2 2 





4 


2 


1 


-1 





-4 


1 










-2 


1 2 


-2 2 





3 


1 


1 


-1 


1 


-4 


1 










-1 


2 


-1 1 





2 


1 


1 


-1 


1 


-3 





1 







-1 


1 


1 





2 


1 





-1 


1 


-2 





1 













1 





V i 














-1 





1 / 




V o o 











1 / 


The representatives of conjugacy classes of C 86 


are: 






/ 1 

















^ 




f - 


-2 1 1 





-1 1 





-1 \ 





1 





















-2 10 


1 


-2 2 





-2 








1 


















-3 2 1 





-2 3 


-1 


-2 











1 















-5 2 1 


1 


-3 4 


-1 


-3 














1 








5 




-4 2 1 





-2 3 





-3 














1 












-3 2 1 





-2 2 





-2 

















1 









-2 2 





-1 1 





-1 


V o 

















1 J 




\ - 


-1 1 





-1 1 





o ) 



/ 2 







1 


-1 


2 


-1 


^ 




3 







1 


-2 


2 





-1 




3 







1 


-3 


4 


-1 


-1 




5 


-1 




1 


-4 


5 


-1 


-2 




4 


-1 




1 


-3 


4 


-1 


-1 




1 3 


-1 




1 


-2 


3 


-1 


-1 




1 2 


-1 




1 


-1 


2 





-1 




V o 1 







1 





1 





-1 ) 




/ -1 


-1 


-1 


1 





1 










-2 


-1 


-1 


1 





2 


-1 





-3 


-1 


-1 


1 





2 








-4 


-2 


-1 


1 





4 


-1 





-3 


-1 


-1 


1 


-1 


4 


-1 





-2 


-1 


-1 


1 


-1 


3 





-1 


-2 


-1 





1 


-1 


2 





-1 


V -i 














1 





-1 / 
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/ -1 




-1 









1 




-1 


2 - 


1 













/ 




1 
















1 




2 











1 




1 


\ 
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-1 
























-2 




-1 









1 




-1 
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2 









1 






2 




2 




1 






1 




1 









-1 





















-3 




-1 




1 




1 




-2 


4 - 
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2 
















2 




3 




1 






1 




1 












-1 


















-4 




-2 




1 




1 




-2 


6 - 


3 

















3 




1 




1 






4 




4 




2 






2 




2 

















-1 













-3 




-1 









1 




-2 
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2 

















3 




1 




1 






3 




3 




2 






2 




1 


■> 




















-1 








-2 




-1 









1 




-2 
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1 
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1 
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2 




2 






2 
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1 


J 
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The character table of G" 86 : 



10 20 
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-C 
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Xm 

(2' 
X86 

(3, 
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(4' 
X 8 6 
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(7' 

Xse 
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(9 
X86 
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(11 
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(13 
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X 8 6 5 
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(19 
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(20 
X86 

(21 
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X86 

(23 
X86 

(24 
X86 

(25 
X 86 

(26 
X86 

(27 
X86 

(28 
X86 

where A = E(7) 2 ,B = E(7) 4 ,C 
The generators of G" 87 are: 
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-/B 


A 


/A 


-/A 


/A 


-A 


A 


/B 


-B 


B 


/c 


-C 


C 


c 


-/C 


/C 


B 


-/B 


/B 


A 


-/A 


/A 


/A 


-A 


-A 


/B 


-B 


-B 


/c 


-C 


-C 


C 


-/C 


-/C 


B 
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The representatives of conjugacy classes of C 87 are: 
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where A = E(7) 2 ,B = E(7) 4 ,C = E(7) 6 . 
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The character table of G sss : 
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-C 


/B 


-/A 


C 


-A 


(17) 
X88 


1 


A 


-/A 


-/A 


/c 


-1 


-B 


/c 


-1 


-B 


c 


c 


-/B 


/B 


/T) 

-/B 


/B 


-C 


-C 


B 


1 


-/c 


B 


A 


-/c 


/ A 

/A 


(18) 
X 8 8 


1 


B 


-/B 


-/B 


A 


-1 


-/C 


A 


-1 


-/C 


/A 


/A 


-C 


C 


-C 


C 


-/A 


-/A 


/C 


1 


-A 


/C 


B 


-A 


/B 


(19) 
X88 


1 


C 


-/C 


-/C 


/B 


-1 


-/A 


/B 


-1 


-/A 


B 


B 


-A 


A 


-A 


A 


-B 


-B 


/A 


1 


-/B 


/A 


C 


-/B 


/C 


X88 


1 


/C 


-C 


-C 


B 


-1 


-A 


B 


-1 


-A 


/B 


/B 


-/A 


/A 


-/A 


/A 


-/B 


-/B 


A 


1 


-B 


A 


/C 


-B 


C 


(21) 
X 8 8 


1 


/B 


-B 


-B 


/A 


-1 


-C 


/A 


-1 


-C 


A 


A 


-/C 


/C 


-/C 


/c 


-A 


-A 


C 


1 


-/A 


C 


/B 


-/A 


B 


(22) 
X88 


1 


/A 


-A 


-A 


C 


-1 


-/B 


C 


-1 


-/B 


/C 


/C 


-B 


B 


-B 


B 


-/C 


-/C 


/B 


1 


-C 


/B 


/A 


-C 


A 


(23) 
X 8 8 


1 


A 


/A 


/A 


/c 


1 


B 


/C 


1 


B 


C 


C 


/B 


/B 


/B 


/B 


C 


C 


B 


1 


/c 


B 


A 


/C 


/A 


(24) 
X88 


1 


B 


/B 


/B 


A 


1 


/c 


A 


1 


/c 


/A 


/A 


C 


C 


C 


C 


/A 


/A 


/C 


1 


A 


/C 


B 


A 


/B 


V (2S) 
X88 


1 


C 


/C 


/C 


/B 


1 


/A 


/B 


1 


/A 


B 


B 


A 


A 


A 


A 


B 


B 


/A 


1 


/B 


/A 


C 


/B 


/c 


(26) 
X88 


1 


/C 


C 


C 


B 


1 


A 


B 


1 


A 


/B 


/B 


/A 


/A 


/A 


/A 


/B 


/B 


A 


1 


B 


A 


/C 


B 


C 


(27) 
X88 


1 


/B 


B 


B 


/A 


1 


C 


/A 


1 


C 


A 


A 


/C 


/C 


/c 


/c 


A 


A 


C 


1 


/A 


C 


/B 


/A 


B 


X88 


1 


/A 


A 


A 


C 


1 


/B 


C 


1 


/B 


/C 


/C 


B 


B 


B 


B 


/C 


/c 


/B 


1 


C 


/B 


/A 


C 


A 
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A88 


1 


1 


1 


xf 8 } 


1 


1 


-1 




1 


-1 


1 


(A\ 

x£ 


1 


-1 


-1 


(5) 
X88 


/A 


A 


-A 


(6) 
Xs8 


/B 


B 


-B 


xis 


/c 


C 


-C 


(8) 
X88 


c 


/C 


-/C 


X$ 


B 


/B 


-/B 




A 


/A 


-/A 


(11) 

X88 


/A 


-A 


A 


(12) 
X88 


/B 


-B 


B 


xi 8 3) 


/c 


-C 


C 


(14) 
Xs8 


c 


-/C 


/C 


(-\ K\ 

xil 5) 


B 


-/B 


/B 


(16) 
X88 


A 


-/A 


/A 


(17) 
X88 


/A 


-A 


-A 


( 181 
X88 


/B 


-B 


-B 


("191 


/c 


-C 


-C 


(20) 
X88 


C 


-/C 


-/C 


(21) 
X88 


B 


-/B 


-/B 


(22) 
X88 


A 


-/A 


-/A 


X88 


/A 


A 


A 


(24) 
X88 


/B 


B 


B 


(25) 
X 8 8 


/c 


C 


C 


(26) 
X 8 8 


C 


/c 


/C 


(27) 
X88 


B 


/B 


/B 


(28) 
X88 


A 


/A 


/A 



where A = E(7) 2 ,B = E(7) 4 ,C = E(7) 6 . 
The generators of C 89 are: 
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1 1 -1 


-1 




1 





1 \, 
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o ^ 




( 1 




















2 ) 











2 0-1 
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1 





2 









1 
























1 

















-3 











3 ] 


-2 


-1 




1 





2 









1 



























1 














-4 











4 1 -3 


-1 




1 


1 


3 












1 



























1 











-6 











3 1 -2 


-1 







1 


3 












1 





-1 




1 



















1 








-5 


1 






1 


2 0-1 


-1 







1 


2 












1 


-1 







1 






















1 





-4 








1 


1 -1 













2 























1 

























1 


-3 








V o 
















i y 




V o 



















1 J 




I o 




















-1 J 








/ 1 





-1 1 




1 


1 




-1 


-1 \ 




( 











1 




-1 


-1 


^ 




( 1 







-1 


1 


-1 





1 





2 


-1 


-2 2 




2 


2 




-1 


-1 






-1 


1 








1 




-1 


-2 


1 




1 




-1 


-1 


1 





-1 


2 





2 





-2 2 




3 


3 




-2 


-1 






-1 


1 


1 


-1 


2 




-2 


-2 


1 




1 




-1 


-2 


2 


-1 





2 





4 


-1 


-3 3 




4 


4 




-3 


-1 






-1 


2 





-1 


3 




-3 


-3 


2 




1 




-2 


-2 


3 


-1 


-1 


3 





3 


-1 


-2 2 




3 


4 




-3 


-1 




1 


-1 


1 





-1 


3 




-2 


-3 


2 


■ 







-1 


-1 


2 


-1 


-1 


3 





2 


-1 


-1 1 




2 


3 




-2 


-1 






-1 


1 





-1 


2 




-1 


-2 


1 









-1 





1 


-1 





2 





1 


-1 


1 




2 


2 




-1 


-1 






-1 











1 




-1 


-1 


1 
























1 





V i 










1 


1 







-1 


J 




I -1 











1 




-1 





o J 




V o 






















1 
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The representatives 

/ 1 

1 

1 

1 

1 

1 



V 



of conjugacy classes of G S8g are: 

/ -2 -1 

-3 
-3 



\ 











1 
1 / 



/ -2 

-3 
-3 
-5 
-4 
-3 
-2 

\ -1 

-2 
-2 
-3 
-5 
-4 
-3 
-2 

V -i 

-2 
-2 
-3 
-4 
-3 
-2 







-1 

-1 -1 



-2 
-1 
-1 









-2 -1 










-1 
-1 
-1 
-1 
-1 






-1 
-1 

-2 

-2 

-2 

-2 

-1 

-1 
-1 
-2 
-2 
-3 
-2 
-2 
-2 





-1 
-1 
-2 
-1 
-1 
-1 


1 
2 
2 
3 
2 
1 
1 



V 

1 \ 

2 
3 
5 
4 
3 
2 

1 / 

\ 















1-10 1/ 



1 \ 

1 

2 
3 
2 
2 



1-1-11 
1-1 j 



( ~ 2 





1 


-1 


2 


-1 








\ 


-3 


1 


1 


-1 


2 


-1 





-1 


-4 





2 


-1 


3 


-2 





-1 


-6 





2 


-1 


4 


-2 





-2 


-5 





2 


-1 


3 


-2 


1 


-2 


-4 





1 





2 


-2 


1 


-1 


-2 











2 


-2 


1 


-1 


V -i 











1 


-1 








J 


/ -2 





1 


-1 


2 


-1 





^ 




-3 


1 


1 


-1 


2 


-1 










-4 





2 


-1 


3 


-2 










-6 





2 


-1 


4 


-2 










-4 





1 


-1 


4 


-2 








• 


-3 











3 


-2 










-2 











2 


-2 


1 







V -i 











1 


-1 





1 J 





I 



-1 


1 







1 — 


1 







1 \ 

1 > 




/ 




2 




-i 




1 







1 




1 




1 \ 






— 1 


2 







1 — 


1 


— 1 




1 








3 




-i 




2 







1 




1 






1 2 








— 2 


o 
z 







o 

z — 


Z 


— 1 




o 
z 








Q 
• i 




-2 




o 
z 







o 

z 




o 

z 






1 3 








—2 


3 







2 — 


2 


—2 




3 








5 




-2 




3 







2 




2 






2 5 








-2 


2 


1 




1 — 


2 


— 1 




2 








4 




-2 




2 







2 




1 






2 4 








— 1 


1 


1 




1 — 


o 
z 


— 1 




o 
z 








3 




-1 




1 







2 




1 






2 3 








— i 


n 
U 


i 
1 




i — 


l 


— i 




1 
1 








z 




-1 




U 


1 




1 




1 






1 2 








n 

u 


n 

u 


n 

u 




i 


1 


n 

u 




n i 
u / 




V 




i 
i 







n 

u 







1 




i 
i 




1 


) 






—2 












3 


1 




1 


1 





\ 




/ 

/ 




2 

















1 - 


1 


1 





—2 




— 1 










2 




2 


2 




1 










2 




1 














2 - 


2 


2 


— 1 


—3 




— 1 




— 1 


1 


2 




2 


2 




1 










3 




1 




-1 




1 




2 - 


2 


2 


— 1 


—5 




—2 







1 


3 




3 


3 




2 










5 




2 









1 




3 - 


3 


3 


—2 


—4 




— 1 







3 


3 




2 


2 




2 










4 




1 









1 




2 - 


3 


3 


—2 


—3 




— 1 







3 


3 




2 


1 




1 










3 




1 









1 




2 - 


3 


2 


— 1 


o 

— z 




U 




u 


U 


o 

z 




o 
z 


1 




1 










z 












u 




2 - 


2 


1 


— 1 


1 

— 1 









u 


n 

J 


1 

1 




1 

1 


n 
u 





/ 




V 




1 

1 












n 
u 




1 - 


1 


u 


n 


— 2 












3 


1 




1 


1 


^ 








-2 



















1 







— 1 


i \ 
1 \ 


— 2 




-1 







3 


2 




2 


2 













-2 




-1 




-1 


1 




1 







— 1 


1 


— 3 




-1 




— 1 


1 


o 
z 




o 
z 


n 
Z 













Q 

-o 









-1 


1 




1 







o 

— z 


Z 


—5 




-2 







1 


3 




3 


3 













-4 




-1 




-1 


1 




2 







—3 


3 


—4 




-1 







1 


2 




3 


3 







1 






-4 




-1 









1 




1 







—2 


2 


—3 




-1 







1 


2 




3 


2 













-3 




-1 









1 




1 


-1 




— 1 


2 


o 

— z 









U 


U 


z 




o 
z 


1 













-z 




-1 









1 




1 


-1 




-1 


1 


1 

— 1 









n 
u 


n 

J 


1 

1 




1 

1 





1 


) 




V 




1 

- 1 



















1 


— 1 







o / 


/ 


2 











1 









-1 




-1 
1 


\ 




/ 




2 













1 





— 


1 




2 




1 


— 1 


1 


1 









-1 




2 










2 




1 




1 




1 


1 


c 


— 


1 




3 





— 1 


1 


1 









-2 




3 










3 







1 




1 


1 





— 


2 




4 




1 


— 1 


1 


2 









-3 




5 










4 




1 




1 




1 


2 





— 


3 




4 




1 





1 


1 









-2 




4 










3 




1 




1 




1 


2 





— 


3 




3 




1 





1 


1 




— 1 




-1 




3 










2 




1 




1 




1 


2 




1 - 


2 




z 




1 


U 


1 


-i 
1 




1 

— 1 




-1 




o 
z 










2 




1 







1 


1 




1 - 


1 


\ - 


1 





u 


n 
u 


i 
i 




1 

— 1 







i 
i 


/ 




\ 




1 













1 




1 


—2 







1 


— 1 


2 




1 








\ 




/ 




-2 







1 




-1 




2 




-1 





^ 




—3 




1 


1 


— 1 


2 




1 







-1 










-3 




1 


1 




-1 




2 




-1 










— 4 







2 


— 1 


3 




o 
z 







-1 










-4 







2 




-1 




6 




-2 










—6 







2 


— 1 


4 




2 







-2 










-6 







2 




-1 




4 




-2 










—4 







1 


— 1 


4 




2 







-2 










-5 







2 




-1 




3 




-2 


1 







—3 













3 




2 







-1 










-4 







1 









2 




-2 


1 







o 

— z 













o 
z 




o 
z 


1 




-1 










o 

-z 

















o 
z 




-2 


1 







-1 













1 




1 








) 




V 




-1 

















1 




-1 





1 J 




-2 
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-1 \ 




/ 
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1 
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1 \ 


-3 








1 















-1 










-3 
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1 
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-4 









1 


1 
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1 
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1 


2 
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1 


-5 




1 


1 
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2 









-1 
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-3 
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1 


-2 




1 





1 


1 


-1 









-1 










-2 




-1 







1 




1 




-1 


c 


— 


1 


-1 











1 


-1 










) 




V 




-1 

















1 




-1 


c 


o / 



1 \ 

2 
3 
5 
4 
3 
2 

1 / 



THE CHARACTER TABLES OF CENTRALIZERS IN WEYL GROUP OF Eg IV 



307 



/ 


-2 
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-3 
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where A = -E(3) 2 = (l+ER(-3))/2 = l+b3, B = -2*E(3) = l-ER(-3) = l-i3, C = 3*E(3) = (-3+3*ER(-3))/2 = 3b3. 
The generators of G agl are: 
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The representatives of conjugacy classes of G sgl are: 
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where A = E(4) = 


ER(-l) 


= i, 


B 


= -1 



-2*E(4) = -2*ER(-1) = -2i, F = 
= 3*ER(-1) = 3i, J = 4*E(8). 
The generators of G sg2 are: 



1-E(4) = -l-ER(-l) = -1-i, C = E(8)+E(8)' i = ER(-2) = i2, D = E(8),E = 
4*E(4) = -4*ER(-1) = -4i, G = E(8)-E(8) 3 = ER(2) = r2, H = 2*E(8),I = 3*E(4) 
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The representatives of conjugacy classes of G S ' J2 are: 
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where A = - 


E(4) 


= -ER(-l) 




-i, B = 


-E(3) 


= (l-ER(-3))/2 


= -b3, C = 


-E(12) 7 ,D 


= 2*E(3) = 


-l+ER(-3) 


= 2b3, E 











= -2*E(4) = -2*ER(-1) = -2i, F = -2*E(12) 7 . 
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The generators of G sg4 are: 
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The representatives of conjugacy classes of G sg4 are: 
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100 



110 



-2-2-2 1 1 1-1-1-1-1-1-11 1 1 1 1 

2 2 2 -1 -1 -1 1 1 1 1 1 1 -1 -1 -1 -1 -1 

-2-2-2 -/A -/A -/A -/A -/A -/A /A /A /A /A /A /A -A -A 

-2-2-2 -A -A -A -A -A -A A A A A A A -/A -/A 

2 2 2 /A /A /A /A /A /A -/A -/A -/A -/A -/A -/A A A 

2 2 2 A A A A A A -A -A -A -A -A -A /A /A 

-/B -2 -B -A -/A -1 -1 -A -/A A /A 1 1 A /A -/A -1 

-B -2 -/B -/A -A -1 -1 -/A -A /A A 1 1 /A A -A -1 

/B 2 B A /A 1 1 A /A -A -/A -1 -1 -A -/A /A 1 

B 2 /B /A A 1 1 /A A -/A -A -1 -1 -/A -A A 1 

-/B -2 -B -/A -1 -A -A -/A -1 /A 1 A A /A 1 -A -/A 

-B -2 -/B -A -1 -/A -/A -A -1 A 1 /A /A A 1 -/A -A 

/B 2 B /A 1 A A /A 1 -/A -1 -A -A -/A -1 A /A 

B 2 /B A 1 /A /A A 1 -A -1 -/A -/A -A -1 /A A 

-/B -2 -B -1 -A -/A -/A -l -A 1 A /A /A 1 A -1 -A 

-B -2 -/B -1 -/A -A -A -1 -/A 1 /A A A 1 /A -1 -/A 

/B 2 B 1 A /A /A 1 A -1 -A -/A -/A -1 -A 1 A 

B 2 /B 1 /A A A 1 /A -1 -/A -A -A -1 -/A 1 /A 

-2-2-2 /A /A /A -/A -/A -/A -/A -/A -/A /A /A /A A A 

-2-2-2 A A A -A -A -A -A -A -A A A A /A /A 

2 2 2 -/A -/A -/A /A /A /A /A /A /A -/A -/A -/A -A -A 

2 2 2 -A -A -A A A A A A A -A -A -A -/A -/A 

-/B -2 -B A /A 1 -1 -A -/A -A -/A -1 1 A /A /A 1 

-B -2 -/B /A A 1 -1 -/A -A -/A -A -1 1 /A A A 1 

/B 2 B -A -/A -1 1 A /A A /A 1 -1 -A -/A -/A -1 

B 2 /B _/A -A -1 1 /A A /A A 1 -1 -/A -A -A -1 

-/B -2 -B /A 1 A -A -/A -1 -/A -1 -A A /A 1 A /A 

-B -2 -/B A 1 /A -/A -A -1 -A -1 -/A /A A 1 /A A 

/B 2 B -/A -1 -A A /A 1 /A 1 A -A -/A -1 -A -/A 
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-A 


-/A 


/A 


1 


A 


xT 


A 


-A 


-1 


-/A 


-1 


-/A 


-A 


A 


1 


/A 


xtP 


-/A 


/A 


1 


A 


1 


A 


/A 


-/A 


-1 


-A 


xl 0) 


-A 


A 


1 


/A 


1 


/A 


A 


-A 


-1 


-/A 
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(91) 
X 9 4 

(92) 
X94 

(93) 
X94 

(94) 
X94 

(95) 
X94 

(96) 
X94 

(97) 
X94 

(98) 
X94 

(101) 
X94 

X^4° 2) 

X& M) 

xT" 

XT' 
(106) 
X94 

x^r 

xT' 

xiT 

(111) 
X94 

(112) 
X94 

(113) 
X94 

(114) 
X94 

(115) 
X94 

(116) 
X94 

(117) 
X94 

(118) 
X94 

X^4 19) 

X^4 20) 

(121) 
X94 

(122) 
X94 

(123) 
X94 

(124) 
X94 

(125) 
X94 

(126) 
X94 

where A = E(3) 2 = (-l-ER(-3))/2 = -l-b3, B = 2*E(3) 2 = -l-ER(-3) = -143, C = 3*E(3) 2 = (-3-3*ER(-3))/2 
-3-3b3, D = 4*E(3) 2 = -2-2*ER(-3) = -2-2i3, E = 6*E(3) 2 = -3-3*ER(-3) = -3-3i3. 
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